Role of transient receptor potential vanilloid subtype 4 in the regulation of azoymethane/dextran sulphate sodium-induced colitis-associated cancer in mice.
Ca2+-permeable ion channels, such as transient receptor channels, are one of the potential therapeutic targets in cancer. Transient receptor potential vanilloid subtype 4 (TRPV4) is a nonselective cation channel associated with cancer progression. This study investigates the roles of TRPV4 in the pathogenesis of colitis-associated cancer (CAC) in mice. The role of TRPV4 was examined in azoxymethane (AOM)/dextran sulphate sodium (DSS)-induced murine CAC model. The formation of colon tumours induced by AOM/DSS treatment was significantly attenuated in TRPV4-deficient mice (TRPV4KO). TRPV4 was co-localised with markers of angiogenesis and macrophages. AOM/DSS treatment upregulated the expression of CD105, vascular endothelial growth factor receptor 2, and TRPV4 in wildtype, but the upregulation of CD105 was significantly attenuated in TRPV4KO. Bone marrow chimera experiments indicated that TRPV4, expressed in both vascular endothelial cells and bone marrow-derived macrophages, played a significant role in colitis-associated tumorigenesis. There was no significant difference in the population of hematopoietic cells, neutrophils, and monocytes between untreated and AOM/DSS-treated WT and TRPV4KO on flow cytometric analysis. TRPV4 activation by a selective agonist induced TNF-α and CXCL2 release in macrophages. Furthermore, TRPV4 activation enhanced the proliferation of human umbilical vein endothelial cells. These results suggest that TRPV4 expressed in neovascular endothelial cells and bone marrow-derived macrophages contributes to the progression of CAC in mice.